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(54) Pigment dispersant 

(57) Provided is a pigmenUJispersible compound 
(pigment dispersant) which exhibits an excellent com- 
patibility with a wide variety of resins and an excellent 
pigment dispersibility. 
Means For Solution 

A pigment-dispersible polyallylamine derivative 
represented by formula (I), and a pigment dispersant 
containing the same as an active ingredient. 
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Ft 1 represents a residue in which a free amino group 
or an amino group ol a polyallylamine is bound to a 
polyester, a polyamide or a copolycondensate of an 
ester and an amide by covalent bond (acid amide 
bond) lormation or by salt (primary ammonium salt) 
formation through terminal carboxyl groups thereof, 
and at least one ol an n-number of R 1 's is a residue 
that has the covalent bond, 
n represents an integer of from 2 to 1 ,000, and 
X and Y, independently from each other, represent 
hydrogen, a polymerization initiator residue or a 
chain transler catalyst residue. 
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Description 

Field of the Invention 

5 The present invention relates to a pigment-dispersible compound (pigment dispersant} which is used to improve 

a pigment dispersibility when a resin and other starting materials are mixed with a pigment in the production ol color 
paints, printing inks, copying toners, magnetic tapes, rubber magnets, color plastics moldings, sealing agents and the 
like. 

10 Prior art 

Color paints, printing inks, copying toners, magnetic tapes, rubber magnets, color plastic moldings, sealing agents 
are pigment-containing resin compositions produced by adding pigments to resins and other materials. The most sig- 
nificant problem experienced in producing such pigment-containing resin composition in which the pigments are dis- 

15 persed is the tendency of the pigment particles to be aggregated easily. Such aggregation occurs during the processes 
such as dispersing the pigments, dissolving the pigment-containing resin compositions, storing the pigment-containing 
resin compositions, molding color plastics and painting the pigment-containing resin compositions. As a result, unde- 
sirable events may occur such as reduction in stability of the pigment-containing resin compositions in which the pig- 
ments are dispersed, troubles during painting and molding, reduction in gloss, coloring ability and sharpness of the 

20 final paint films or products, color separation, floating and reduction in mechanical strength. 

To solve the above mentioned problems, a variety of pigment dispersants or dispersion aids have been proposed 
for improving the pigment dispersibility. For example, the following methods are known. 

(a) a method in which a non ionic, cat ionic or anionic surfactant or a wetting agent such as an aliphatic polybasic 
25 carboxylic acid is used as a dispersant or a dispersion aid. 

(b) a method in which a pigment is dispersed using a combination of a pigment -compatible substance and a me- 
dium-compatible substance as described in British Patent Nos. 1,108,261, 1,159,252 and 1,346,298. 

(c) a method in which a surfactant such as an alkyl silicone or the like is used to decrease a surface tension, 
preventing occurrence of floating. 

30 (d) a method in which pigment dispersion is conducted by mixing a pigment derivative having a substituent (which 

is also a pigment) instead of a conventional pigment itself as described in Japanese Laid-Open Patent Application 
(Kokai) No. 18,736/1976. 

(e) a method in which a compound obtained by reacting a polyalkyleneimine with a polyester compound is used 
as a dispersant as described in Japanese Laid-Open Patent Application (Kokai) Nos. 37,082/1979 and 
35 174,939/1986. 

Problems To Be Solved By the Invention 

However, since the dispersion aid or the pigment dispersant which is used in the above-mentioned methods (a) 

40 to (c) has a low molecular weight and the length of the side chain of the dispersant is short, an effect of steric hindrance 
is insufficient, making it difficult to obtain a stable dispersed state of pigment particles. Further, since the pigment 
derivative having the substituent as used in the method (d) has a pigment structure and is substantially colored, it 
cannot be used as a multi-purpose dispersant to various pigments. 

The basic concept of the pigment dispersant in the method (e) is described in Progress In Organic Coatings, vol. 

45 5 (1 977), pp. 237 - 243. It is stated that a compound having a side chain which is solvated with a solvent and which is 
interacted with a film-forming resin and an adsorption part which is adsorbed onto a pigment is preferable as a pigment 
dispersant. However, the pigment dispersant obtained by the method (e) described in Japanese Laid-Open Patent 
Application (Kokai) No. 37,082/1979 is problematic in that since the side chain of the dispersant is obtained by self- 
condensation of 12-hydroxy stearic acid, the polarity is quite low, and the resin which is compatible with the side chain 

so is quite limited. In addition, dispersing ability is not sufficient since the amino group at the site of adsorption to a pigment 
is readily subjected to steric hindrance during the adsorption process because of the use of a polyalkyleneimine having 
a highly branched structure as the component for the adsorption to the pigment. A pigment dispersant obtained by a 
method disclosed in Japanese Laid-Open Patent Application (Kokai) No. 174939/1 986 has also insufficient dispersing 
ability because of the amino group at the site of the adsorption which is readily subjected to the steric hindrance since 

S5 jt employs a polyalkyleneimine similarly to the pigment dispersant obtained by the method disclosed in Japanese Laid- 
Open Patent Application (Kokai) No. 37082/1979 mentioned above. A dispersant described in Japanese Laid-Open 
Patent Application (Kokai) No. 38875/1996 employs as a side chain a polyester containing as an essential component 
a unit formed by ring-opening of a lactone compound and as an adsorption moiety a polyallylamine, but its dispersing 
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*Oy was no. sufficient even when a dispersant embodied ,n Japanese Laid^pen Pa,en, Appi.ca.ion (Kokai) No. 
38875/1996 was employed. 

[Means to solve the problems] 

We made much effort to solve the problems mentioned above and found that by modifying the amino grouf > of the 

a resin as well as a paint or ink composition containing said pigment dispersant. 



(D 



k ~„ of X and Y independently denotes an initiator residue or chain transter catalyst residue, R 1 denotes a 
■>» Formuto <„> or „„). n deno.es an integer a 2 * , .000. provided - a, 
least one of R's, the number of which is n, is a group represented by Formula (III) 

-NH "OCOR 2 



-NHCOR 2 

wherein R* denotes a residue obtained by removing a carboxyl group from a polyester having a free carboxylic acid, 
a polyamide having a Iree carboxylic acid or a polyesteramide having a free carboxylic acid. 

[Preferred embodiment of the invention] 

Apolya.lylamine derivative ac^ 
and a oiament dispersant and a composition containing the same as an active mgredient are detailed below 

one or more selected from the group consisting of free carboxylic acid^arrymg polyesters, polyam-des or co^onden 

degree of 2 to 1 ,000 togetherlith one or more of a free carboxylic acid^rrymg polyester represented by Formula 
(IV) or (V) and polyamide represented by Formula (VI) or (VII) as starting materials. 



HO — (-C R 3— o^yH (IV) 

, R3 denoles a straight or branched alkylene group having 2 to 20 carbon atoms, and a denotes an integer of 
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2 to 100. 



HO— ^-C R 4 — C O R s — 0^— H (V) 

wherein R 4 denotes a straight or branched alkylene group having 2 to 20 carbon atoms, C 6 H 4 or CH=CH, Ft 5 denotes 
a straight or branched alkylene group having 2 to 20 carbon atoms or a residue obtained by removing two hydroxy! 
groups from a polyalkylene glycol, and b denotes an integer of 2 to 1 00, said chain optionally containing an ether bond; 



O 



HO— R 6 — Nh)-H (VI) 



wherein R 6 denotes a straight or branched alkylene group having 2 to 20 carbon atoms and c denotes an integer of 2 

20 to 100. 



o o 



25 




cm 



wherein R 4 denotes a straight or branched alkylene group having 2 to 20 carbon atoms, C 6 H 4 or CH=CH, R 7 denotes 
a straight or branched alkylene group having 2 to 20 carbon atoms, and d denotes an integer of 2 to 100. 
30 a polyallylamine derivative according to the present invention may also be obtained by reacting a polyallylamine 

with a polyester having the repeating units in Formula (IV) and Formula (V) which were polymerized randomly, a polya- 
mide having the repeating units in Formula (VI) and Formula (VII) which were polymerized randomly, and a polyes- 
teramide having the repeating units in Formula (IV) and/or (V) and Formula (VI) and/or (VII) which were polymerized 
randomly. 

35 a polyallylamine employed in the preparation of a polyallylamine derivative according to the present invention is 

produced by polymerizing allylamine in the presence of a initiator and optionally in the presence of chain transfer 
catalyst. 

The polymerization initiator is not particularly limited, and an ordinary polymerization initiator can be used. Exam- 
ples of the polymerization initiator include ketone peroxides such as methyl ethyl ketone, diacyl peroxides such as 

40 benzoyl peroxide; peroxydicarbonates such as diisopropyl peroxycarbonate; peroxyketals such as 1 , 1 -bis(tert-butylp- 
eroxy)cyclohexane; hydroperoxides such astert-butyl hydroperoxide; peroxyesters such as tert -butyl peroxypivalate; 
azobisisobutyronttrile; hydrogen peroxide; and ferrous salts. An initiator described in Japanese Laid-Open Patent Ap- 
plication Publication (Kokai) No. 14364/1990 may also be employed. 

Examples of the chain transfer catalyst (chain terminator) include alkyl mercaptans such as tauryl mercaptan; 

45 thiocarboxylic acids such as mercaptoacetic acid, 2-mercaptopropionic acid and 3-mercaptopropionic acid; and thio- 
carboxylic acid esters such as butyl thiogtycolate and 2-ethylhexyl thioglycolate. However, the chain transfer catalyst 
is not limited thereto. 

The number average molecular weight of a polyallylamine used in the present invention ranges from 150 to 
100,000, and a polyallylamine having a number average molecular weight of 600 to 20,000 is more preferred. 
50 A potyallyamine having a number average molecular weight of 1 50 to 1 00,000 is preferred in the present invention 

because a average molecular weight of 150 or lower causes difficulty in dispersing the pigments due to insufficient 
adhesion to the pigments while that of 100,000 or higher causes difficulty in dispersing the pigments due to aggregation 
occurring between the pigments. 

A commercial product can be used as a polyallylamine. Examples thereof include "PA-1 L", "PAA-1 LV", "PAA-1 4L". 
55 "PAA-1 0C\ 'PAA-1 5", "PAA-1 5B", "PAA-L", "PAA-H", and "PAA-1 L-15C" made by Nitto Boseki Co., Ltd. 

A method described in Japanese Laid-Open Patent Application (Kokai) No 14364/19g0 may also be employed to 
produce a polyallylamine having a desired molecular weight. 

A polyester employed in the preparation of a polyallylamine derivative according to the present invention may be 
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th ose repented by Formula pv) o, Formula (V) as mentioned above. ^"^^Z^^ ' ePe ^ 9 

r Sc ion £E SS« -ly by utf« - **-«*. When lactone is employed as a stt r< ng matenal, a mono- 
la^xytTcid may be used as an initiator in an amount of 0 to 0.5 moles par 1 mole of the lactone. 



HO C R 3 — O H (VOT) 



R 3 — CO OX) 



V 

wherein denotes a straight or branched alkylene group having 2 to 20 carbon atoms. 
A^vd ™ acS mentioned above may be ricinoleic acid, ricinolenic acid, mixture of 9- and 10-hydroxys earic ac.de, 

~s=f,r rrxsxxsssszrszzrss 

^p^ep^ 

S'hT ""Zr ^^ow ■ '^^r^n degree. The reacts can be control 



easily by using an initiator. 



HO-CO-R 4 -COOH (X) 
HO-R 5 -OH (X,) 
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wherein R 4 denotes a straight or branched alkylene group having 2 to 20 carbon atoms, C 6 H 4 or CH-CH, R 5 denotes 
a straight or branched alkylene group having 2 to 20 carbon atoms or a residue obtained by removing two hydroxy I 
groups from a polyalkylene glycol. 

Examples of the diol include alkylene glycols such as ethylene glycol, propylene glycol, neopentyl glycol, 1,3-bu- 

s tanediol, 1 ,4-butanediol and 1,6-hexanediol: and diols having an ether linkage, such as diethylene glycol, dipropylene 
glycol and triethylene glycol. Examples of the dibasic acid include dibasic acids having an unsaturated bond, such as 
maletc anhydride and fumaric acid; aromatic dibasic acids such as phthalic anhydride and terephthalic acid; and sat- 
urated dibasic acids such as adipic acid and sebacic acid. 

A polymerization catalyst and an initiator employed in the reaction may be similar to those employed in the prep- 

io aration of a polyester represented by Formula (IV). 

A polyester in which the repeating units of Formula (IV) and Formula (V) were polymerized randomly can be pro- 
duced by adding a polymerization catalyst to a hydroxy acid, a lactone, a mixture of such hydroxy acid and lactone or 
an equimolar mixture of a diol and a dibasic acid mentioned above and heating. The reaction is conducted under the 
condition similar to that for Formula (IV). 

T5 a polyester in which the repeating units of Formula (IV) and Formula (V) were block-polymerized can be produced 

by producing a polyester of Formula (IV) and Formula (V) followed by condensation dehydration. 

The molecular weight of a polyester employed in the present invention ranges from 300 to 20,000, although those 
having the molecular weight ranging from i ,000 to 10,000 are preferable in view of ability of dispersing pigments. This 
is because a molecular weight of 300 or lower causes difficulty in obtaining sufficient dispersing effect due to a too 

20 short side chain of a dispersant while a molecular weight of 20,000 or higher causes a reduced flowability resulting 
from aggregation between pigments due to a too long side chain of a dispersant. In order to obtain a polyester having 
such a desirable molecular weight, appropriate molar ratios between an initiator and the starting materials such as 
hydroxy acid, lactone, diol and dibasic acid and appropriate reaction time determined by monitoring the acid value of 
the intermediate reaction product are essential. 

25 a polyamide employed in the preparation of a polyallylamine derivative according to the present invention may be 

a compound represented by Formula (VI) or Formula (VII), In addition, a compound in which the repeating units in 
Formula (VI) and Formula (VII) are polymerized randomly may also be employed. 

A polyamide represented by Formula (VI) can be obtained using a lactam represented by Formula (VII) and an 
aminocarboxyiic acid represented by Formula (VIII) as starting materials. 

30 More specifically, it can be prepared by heating a lactam represented by Formula (XII), an aminocarboxyiic acid 

represented by Formula (XIII) or a mixture of a lactam and an aminocarboxyiic acid. The polymerization condensation 
is preferably conducted under nitrogen flow at a reaction temperature of 150 to 210°C. A temperature of 250°C or 
higher causes problems of coloring, while a temperature of 11 0°C or lower results in a slow reaction. The reaction time 
ranges from 0.5 to 72 hours. The reaction can be controlled easily by using an initiator. The reaction time can be 

35 reduced by adding a polymerization catalyst. The molecular weight can be determined by oxidation. When lactam is 
employed as a starting material, a monocarboxylic acid may be used as an initiator in an amount of 0 to 0.5 moles per 
1 mole of the lactam. 



40 R 6 NH (XII) 

I 

NH 

45 H 2 N-R 6 -COOH (XIII) 

wherein R 6 denotes a straight or branched alkylene group having 2 to 20 carbon atoms. 

A lactam mentioned above may be e-caprolactam, <o-laurolactam, and an aminocarboxyiic acid may be aminoc- 
s° aproic acid and 11-aminoundecanoic acid. A polymerization catalyst and an initiator similar to those employed in the 
preparation of a polyester may be employed. 

A polyamide represented by Formula (VII) is prepared using as starting materials a dibasic acid represented by 
Formula (X) and a diamine represented by Formula (XIV) shown below A dibasic acid employed herein may be similar 
to those employed in the preparation of a polyester mentioned above, and a diamine may be ethylenediamine, 1 ,4-di- 
S5 aminobutane, hexamethylenediamine and the like. 



J 
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T^Zreto^mide'in 'Iloh the repeating units in Formula (VI) and Formula (VII) were porymerized random,* 

manner that per one mole of a potyallylam.ne hav,ng ^'^^^^^^ cc ^^ s ^ claSbm 
bu , no, exceed™, 2 n moles in .lew o. ab.lr.y o. d *^^^ esters and amides 

the group consisting o, l.ee carboxyl 9roup-carry,ng poryesters P°*^ ZZ^es and cocondensa.es of esters 
(pCyesteramides) are added and ^< n £*»££££^^ a pdynwtarfon catalyst such as 

condensate ol an .Mr and an amrde <P^™™*> "V^ , ™ group ol tha latte,,When a polyeste, 

reaction through thetree am*o group o, the fo^ 

or a polyesteramide is employed, the ester and *^ J" ™ and p^esteramides as wel, as the 

^,h^^^ 



calculated. 
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Reactivity (%) [Rate of covalentbond of amino groupl _ A - B v inn 
1 in Polyallylamine Derivative J ~ A - A iUU 

5 

Although the amine value immediately after mixing may be determined directly, the amine value of a polyallylamine 
to be employed as a starting material may be calculated from the amounts of the polymer and the polyallylamine added 
to be used in the reaction. Even when the amino group in a polyallylamine forms a salt with the carboxyl group of a 

to polymer to be introduced to the side chain, the amine value to be obtained is not changed. 

The performance of a polyallylamine derivative according to the present invention becomes higher when the weight 
ratio of a polyallylamine and a polyester, a polyamide or a co-condensate of an ester and an amide (polyesteramide) 
is 1/5 to 1/30, and the amine value (mg KOH/g) of the polyallylamine derivative obtained is 5 to 30. An amine value of 
5 or lower causes insufficient adsorption to pigments which may lead to difficulty in dispersing the pigments, while an 

75 amine value of 30 or higher causes aggregation between the pigments which may also lead to difficulty in dispersing 
the pigments. 

The acid value (mg KOH/g) of a polyallylamine derivative according to the present invention is preferably 2.5 to 
50 to obtain better dispersion of the pigments. 

The molecular weight of a polyallylamine derivative according to the present invention which is obtained by the 
20 reaction described above is preferably 2,000 to 1 00,000 when used as a pigment dispersant. 

A polyallylamine derivative according to the present invention may also be prepared by subjecting a polyallylamine 
directly to the polymerization condition for a polyester described above togelher with one or more of hydroxycarboxylic 
acids, lactones, dibasic acids as well as diols, aminccarboxylic acids, lactams, dibasic acids as well as diamines. 
A polyallylamine derivative according to the present invention can be used as a pigment dispersant since it has 
25 an ability of dispersing a pigment thoroughly in a resin or an organic solvent. When using a polyallylamine derivative 
as a pigment dispersant, the organic solvent employed in the preparation of the polyallylamine derivative may be 
contained, or another organic solvent may newly be added after distilling the organic solvent employed in the prepa- 
ration. Examples of such organic solvent are aromatic hydrocarbons such as toluene and xylene, aliphatic hydrocarbons 
such as n-hexane and n-heptane, ketones such as methylethy! ketone and acetone and esters such as ethyl acetate 
30 and butyl acetate, while aromatic and aliphatic hydrocarbons are preferred. 

By treating a pigment using a pigment dispersant according to the present invention, a treated pigment can be 
obtained. 

Examples of the pigment which is dispersed with the pigment dispersant of the present invention, nameiy, the 
pigment to which the pigment dispersant of the present invention can be applied include inorganic pigments such as 
35 titanium dioxide, iron oxide, cadmium sulfide, calcium carbonate, barium carbonate, barium sulfate, clay, talc, chrome 
yellow and carbon black; and organic pigments such as azo, diazo, condensed azo, thioindigo, indanthrone, qutnacri- 
done, anthraquinone, benzoimidazolone, perilene, perinone, phthalocyanine, halogenated phthalocyanine, anthrapy- 
ridine and dioxazine pigments. The pigment dispersant exhibits the excellent pigment dispersion effect to carbon black 
and the organic pigments. 

40 Although the iron oxide described above may also be used as a magnetic material for magnetic tapes in addition 

to the use as a pigment, it should be understood that such iron oxide is within the scope of the pigments according to 
the present invention since a pigment dispersant according to the present invention allows a microparticles to be dis- 
solved satislactorily in a resin or an organic solvent. 

A method of the treatment ot a pigment with a pigment dispersant according to the present invention may be a dry 

45 method using Henschel mixer, ballmill, atomizer colloid mill and Banbury mixer or a wet solvent method in which the 
solvent is removed after treatment in the solvent. Examples of the solvents employed in such wet solvent methods are 
aromatic hydrocarbons such as toluene and xylene, aliphatic hydrocarbons such as n-hexane and n-heptane, alcohols 
such as isopropanol and butanol, ethers such as ethylcellosolve and butylcellosolve, ketones such as methylethy I 
ketone and acetone, esters such as ethyl acetate and butyl acetate and water. 

50 The pigment dispersant of the present invention is used in an amount of from 1 to 200% by weight based on the 

pigment, calculated as the pigment-dispersible compound (polyallylamine derivative) in the pigment-containing resin 
composition. 

Using a pigment dispersant according to the present invention together with a pigment, a resin and optionally a 
solvent, a pigment-containing resin composition can be prepared. 
55 Examples of such pigment -containing resin compositions are resin products using pigments such as colore paints, 

printing inks, copying toners, rubber magnets, magnetic tapes, molded plastics for household articles and building 
materials, architectural sealing agents and the like. A pigment-containing resin composition according to the present 
invention has no difference from a conventional pigment-containing composition with regard to the composition or in 
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men To such a composition, a poly famine der,vat,ve according to the present invention is added, whereby obtaining 
fln flxce ii em niament-containing resin composition according to the present invention. 

Txamp es oTthe resin to JLh the pigment dispersant ol the present invention is applied include a w.de vanety 

re Z a <ZZ resin, a meLine res., a benzoguanamine resin, a urea resin, a polyamde resin, a phenoUc resin, 
a vinvl chloride resin and a polyethylene resin. However, the dispers.cn resin »s not limited thereto. 

The p^lnt-containing resin composition can be prepared directly by kneading the pigment dispersant of the 

disoersion caste and then mixing it with the resin, the solvent and the like. 

P The p-gment dispersion paste may be composed of three components, namely, the p.gment disperse* of the 
present invention the pigment and the organic soivent, four components, namely, these three components and a part 
^TJUZT^ film forming resin, or these components and addles such as a defoamer, a surface ad.ustor and 
the like This is the same as a conventional pigment dispersion paste. 

r P i™ri dispersion paste according to the present invention can also be used as a pamt by mcorporatmg a resin 
for disDersbn and other resins, although it can be used as a paint or a printing ink as it is 

the organic soh/ent of the pigment dispersion paste or the pigment^ntammg ™ cornpaMon 
includeTydriarbon soSents such as toluene, xylene, high-boiling petroleum hydrocarbons, n-hexane. cyclohexane 
Lnd haloqenated hydrocarbon solvents such as methylene chloride, chloroform and dichloroethane, ethe 

concentration. 
Examples 

The present invention is illustrated specifically by referring to the following Examples, Use Examples and Com- 
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parative Use Examples. In these Examples, "parts' and "%'are by weight. 
Example 1 Preparation of a polyester (1 ) 

s A reaction flask fitted with a thermometer, a stirrer, a nitrogen introduction inlet, a reflux condenser and a water 

separator was. charged with 30.0 parts ot xylene (made by Junsei Kagaku K.K.), 300.0 parts of 12-hydroxystearicactd 
(made by Junsei Kagaku K.K.) and 0.1 parts of tetrabutyl titanate (made by Tokyo Kasei K.K.), and the temperature 
was elevated to 1 60°C in a nitrogen stream over a period ol 4 hours. Further, the reaction mixture was heated at 160°C 
for 4 hours (at this time, the acid value was approximately 20 mg KOH/g), and xylene was distilled off at 160°C. Then, 

JO the residue was cooled to room temperature, and water which was formed during the heating reaction was separated 
from xylene in the distillate, and this xylene was returned to the reaction solution. 

This reaction solution is designated Polyester PE-1. The polyester contained in Polyester PE-1 had a number 
average molecular weight of 2,550 and an acid value of 22.0 mg KOH/g. The thus-formed polyester accompanied by 
the solvent (xylene) can be used as a starting material of a polyally famine derivative. 

15 

Example 2 Preparation of a polyester (2) 

The same reaction flask as that used in Example 1 was charged with 30.0 parts of xylene, 300.0 parts of 1 2-hy- 
droxystearic acid and 0.1 parts of tetrabutyl titanate, and the temperature was elevated to 160°C in a nitrogen stream 
20 over a period of 4 hours. Further, the reaction mixture was heated at 160°C for 4 hours (at this time, the acid value 
was approximately 5.0 mg KOH/g), and xylene was distilled off at 160°C. Water which was formed during the heating 
reaction was separated from xylene in the distillate, and this xylene was returned to the reaction solution. The reaction 
solution was then cooled to room temperature. 

This reaction solution is designated Polyester PE-2. The polyester contained in Polyester PE-2 had a number 
25 average molecular weight of 9,655 and an acid value of 5.8 mg KOH/g. 

Example 3 Preparation of a polyester(3) 

The same reaction flask as that used in Example 1 was charged with 30.0 parts of xylene, 300.0 parts of 12-hy- 
30 droxystearic acid and 01 parts of tetrabutyl titanate, and the temperature was elevated to 160°C in a nitrogen stream 
over a period of 4 hours. Further, the reaction mixture was heated at 160°C for 0.5 hour (at this time, the acid value 
was approximately 100 mg KOH/g), and xylene was distilled off at 1 60" C. Water which was formed during the heating 
reaction was separated from xylene in the distillate, and this xylene was returned to the reaction solution. The reaction 
solution was then cooled to room temperature. 
35 This reaction solution is designated Polyester PE-3..The polyester contained in Polyester PE-3 had a number 

average molecular weight of 550 and an acid value of 101.8 mg KOH/g. 

Example 4 Preparation of a polyester(4) 

40 A reaction flask fitted with a thermometer, a stirrer, a nitrogen introduction inlet and a reflux condenser was charged 

with 10.0 parts of 1 2-hydroxystearic acid and 190.0 parts of-caprolactone (made by Junsei Kagaku K.K.), and the 
temperature was elevated to 160°C in a nitrogen stream over a period of 4 hours. The reaction mixture was heated at 
160°C for 2 hours, and the heating was conducted until the residual amount of -caprolactone reached 1% or less. The 
reaction solution was then cooled to room temperature. 

-ts This reaction solution is designated Polyester PE-4. The polyester contained in Polyester PE-4 had a number 

average molecular weight of 2,604 and an acid value of 21 .5 mg KOH/g. 

Example 5 Preparation of a polyester(5) 

so The same reaction flask as that used in Example 1 was charged with 5.0 parts of xylene, 15.5 parts of ethylene 

glycol (made by Junsei Kagaku K.K.), 36.5 parts of adipic acid (made by Junsei Kagaku K.K. ) and 0. 1 parts of tetrabutyl 
titanate (made by Tokyo Kasei), and the temperature was elevated to 160°C in a nitrogen stream over a period of 4 
hours. The mixture was further heated at 160°C for 2 hours (at this time, the acid value was approximately 20 mg KOH/ 
g), and xylene was distilled off at 160°C. Water which was formed during the heating reaction was separated from 

55 xylene in the distillate, and this xylene was returned to the reaction solution. The reaction solution was then cooled to 
room temperature. 

This reaction solution is designated Polyester PE-5. The polyester contained in Polyester PE-5 had a number 
average molecular weight of 2,604 and an acid value of 21.5 mg KOH/g 
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Example 6 Preparation of a polyester(6) 

o average molecular weight ot 2,490 and an acid value ol 22.5 mg KOH/g. 
Example 7 Preparation ot a polyamide (1) 

The same reaction flask as .ha, used in Example 1 was charged *i.h UpM ^f°f n *^^™Z 
» my,ened i a m ineand43.6par,so 1 adiplcacld.and^ 
aperiodof^rs.Themixturew^^^ 

2 o '° TJSSuton is deseed Polyamfle PA-1 Polype PA-1 had a number average -eight o, 

2,830 and an acid value ot 19.8 mg KOH/g. 

Examples Preparation of a copolycondensate of an ester and an amide(1 ) 
25 Thesame—s^^ 
ad^^^^ 

and an acid value of 22.8 mg KOH/g. 
35 Example 9 Preparation of a potyallylamine derivative (1 ) 

a ni PR 0 narts of xylene and 70 parts of a polyallylamine 10-% aqueous solution ["PAA-1LV, made by 

IM itto Bosek^Co Si fnum^^^^ 3-000) were charged into the same reaction 

a soil conS of 40.1% and contained the pohyallylamine derivative having a number average molecular we ig ht of 
10,500 and an amine value of 38.5 mg KOH/g (reactivrty 88%). 

45 samples 10 to 25 Preparation of polyallylamine derivatives(2) to (1 7) 

Polyallylamine derivatives PA-2 to PA-17 were prepared in the same manner as in Example 9 according to the 

50 ^hT^^^ 
of 10,000. 

Example 26 Preparation of resin as dispersion medium evaluated and evaluation 

55 "e.OpansoUylenewaschargedlnarea^^^ 

and dripping funnel, and the temperature was raised to 85 C. Arte =°™" u ° u * ™7 2 . e , hvlnexy , methactylate. 60.0 
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and 30 0 parts of dimethyl acetamide over a period of 2 hours, polymerization was effected at 85°C for 1 hour. Then, 
a solution of 1 0 part of azobisisobutyronitrile in 10.0 parts of dimethyl acetamide was added and polymerization was 
further effected at 85° C for 5 hours to complete the reaction (the reaction solution thus obtained is hereinafter referred 
to as resin ACJ). 

5 

Use Example 1 to 23 

According to the formulation of the pigment dispersion pastes shown in Table 3 to 4, polyallylamine derivatives 
PA-1 to 1 7 obtained in Example 9 to 25 were admixed with other starting materials and then the pigments were dispersed 

w uniformly using a paint shaker (manufactured by REDDEVIL) to yield pigment dispersion pastes. The pi gment disper- 
sion pastes thus obtained were examined for viscosity using BROOKF1ELD viscometer 'model B" (manufactured by 
TOKYO SEIKI KK) and then they were stored at 50'C for 5 days. Using the viscosity values determined initially and 
after 5 days using a model B viscometer, stability was determined on the bases that a value larger than 3 indicates 
poor results a value of 2 to 3 indicates good results, and a value less than 2 indicates the best results. 

is In the Table "PVC" indicates a resin of a copolymer of vinyl chloride and vinyl acetate (VAGH) made by Union 

Carbide "FW-200" indicates a carbon black pigment (FW-200) made by Degusa, 'Rega 1400R' indicates a carbon 
black pigment (REGAL400R) made by Cabbot, "YRT-795D" indicates a quinacridone pigmen (Cmkasha Red YRT- 
795D) made by Ciba Geigy, "13910HD' indicates a quinazolopynazolone pigment (Viogen Red 13910HD) made by 
BASF "TR92" indicates a titanium dioxide pigment (Tioxide TR92) made by du Pont. 

20 Then the starting materials of the paints shown in Tables 3 and 4 were mixed with the dispersion pastes to produce 

paints Subsequently each of the paints was diluted with a thinner (mixture of xylene and 2-methoxypropy! acetate at 
a weight ratio of 1:1) such that the viscosity became 25 seconds (25°C) as measured with Ford Cup. 4. The thus- 
obtained paint was spray-coated on a zinc phosphate-treated sheet having a thickness of 0.6 mm, and the thus^oated 
sheet was baked at 140°C for 30 minutes to obtain a coated test sheet having a dry film thickness of approximately 

25 40 jim. 

The test paint films formed were examined for 20 degree mirror gloss (paint film 20 degree gloss) in accordance 
with JIS K5400 7.6, and subjected to a moisture resistance test, and then judged as one of three degrees consisting 
of best good and poor. The film adhesion was evaluated by an adhesion test in accordance with JIS K5400 8.5.2, and 
judged on the basis that a score of 6 or lower indicates poor results, a score of 6 to 8 indicates good results, and a 
30 score of 8 or higher indicates good results. In the Table, "melamine resin" indicates a melamine resin (Uban 220 : solid 
content - 60%) manufactured by Mitsui Toatsu Chemicals, Inc., and "leveling agent' indicates a leveling agent 
(Modaf low . 1 0-% xylene solution) made by Monsanto. 

Comparative Use Examples 1 to 2 

35 

Dispersion pastes and paints were prepared in the same manner as in the above-mentioned Use Examples ac- 
cording to the formulation shown in Table 4. Coated test sheets were also formed as in the above-mentioned Use 
Examples, and the properties thereof were measured. The test results are shown in Table 4. 

As is clear from Tables 3 and 4, Use Examples 1 to 17 using the polyallylamine derivatives PA-1 to PA-17 of the 
40 present invention were excellent in terms of the stability of the dispersion paste and the gloss of the coated film in 
comparison to Comparative Use Examples 1 and 2 not using the polyallylamine derivative, and had no adverse effect 
on the humidity resistance and the adhesion. Accordingly, it is understood that the pigment dispersant of the present 
invention is useful in the field of the coloring material. 

45 Example 101 Preparation of a polyester (7) 

A reaction flask fitted with a thermometer, a stirrer, a nitrogen introduction inlet and a reflux condenser was charged 
with 10 0 parts of 1 2-hydroxystearic acid, 60.0 parts of-caprolactone (made by Junsei Kagaku K.K.) and 0.01 parts of 
tetrabutyl titanate (made by Tokyo Kasei), and the temperature was elevated to 160"C in a nitrogen stream over a 
so period of 4 hours. The reaction mixture was heated at 160 B C for 2 hours, and the heating was conducted until the 
residual amount of -caprolactone reached 1% or less. The reaction solution was then cooled to room temperature. 

This reaction solution is designated Polyester PE-101 . The polyester contained in Polyester PE-101 had a number 
average molecular weight of 2,050 and an acid value of 26.30 mg KOH/g. 

ss Example 102 Preparation of a polyester (8) 

A reaction flask fitted with a thermometer, a stirrer, a nitrogen introduction inlet and a reflux condenser was charged 
with 10.0 parts of 1 2-hydroxystearic acid, 80.0 parts of-caprolactone and 0.01 parts of tetrabutyl trtanate, and the 
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s average molecular weight of 2.920 and an acid value oil 8.5 mg KOH/g. 
F«amole 103 Preparation of a polyester (9) 
Auction.,™ w«ha,„er^ 

average molecular weight of 8,570 and an acid value ol 6.3 mg KOH/g. 
Example 104 Preparation of a polyester (10) 
Areac^flasMlnedw^atherr^ 
. S 7 - JL, amount - -cap— 

average molecular weight of 5,630 and an acid value of 9.63 mg KOH/g. 
25 Example 105 Preparation of a polyester (11) 
.ea^nasMittedw.— e^ 

average molecular weight of 7,600 and an acid value of 7.1 mg KOH/g. 

Example 106 Preparation of a polyester (1 2) 

" Are—KfittedwKha,^ 

with 10.0 pans of la-hydroxystearic acid QUO P °?r a d « hours and the reaction 

„,ana,e,ar*.he = e~ 

^^XSr ^ ^^JS'S. - - as a iow mate^ for prepare o, 
45 polyallylamine derivatives. 

Example 107 Preparation of a polyester (13) 

Are^cx^Minedw^errno^^ 
so wth to.0 parts * 1 2-hyd,oxys,ea„ acid. 160.0 P^J^^^Zl CreLic rrtlre was heated a, 

ss average molecular weigh, of 9.850 and an acid value of 5.5 mg KOH/g. 
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Example 108 Preparation of a polyester (14) 

A reaction flask fitted with a thermometer, a stirrer, a nitrogen introduction inlet and a reflux condenser was charged 
with 10.0 parts of 12-hydroxy stearic acid. 670.0 parts of-caprolactone and 0.1 parts of tetrabutyl titanate, and the 
s temperature was elevated to 1 60°C in a nitrogen stream over a period of 4 hours. The reaction mixture was heated at 
180°C for 2 hours, and the heating was conducted until the residual amount of -caprolactone reached 1% or less. The 
reaction solution was then cooled to room temperature. 

This reaction solution is designated Polyester PE-108. The polyester contained in Polyester PE-108 had a number 
average molecular weight of 21 ,600 and an acid value of 2.5 mg KOH/g. 

10 

Example 109 Preparation of a polyester (15) 

A reaction flask fitted with a thermometer, a stirrer, a nitrogen introduction inlet and a reflux condenser was charged 
with 10.0 parts of 1 2-hydroxystearic acid, 76.0 parts of-caprolactone (made by Junsei Kagaku K.K.) and 0.05 parts of 
i£ tetrabutyl titanate (made by Tokyo Kasei), and the temperature was elevated to 160°C in a nitrogen stream over a 
period of 4 hours, The reaction mixture was heated at 160°C for 1 hours, and the heating was conducted until the 
residual amount ot -caprolactone reached 1% or less. The reaction solution was then cooled to room temperature. 

This reaction solution is designated Polyester PE-109. The polyester contained in Polyester PE-109 had a number 
average molecular weight of 614 and an acid value of 88.0 mg KOH/g. 

20 

Example 110 Preparation of a polyallylamine derivative (18) 

A mixture of 114.6 parts of xylene and 70 parts of a polyallylamine 10-% aqueous solution ('PAA-ILV, made by 
Nitto Boseki Co., Ltd., a number average molecular weight -approximately 3,000) were charged into the same reaction 
25 flask as that used in Example 9 while being stirred at 160°C. Water was distilled off from the mixture using a separator. 
While xylene was returned to the reaction solution. After 50% of water was distilled off, 69.59 parts of Polyester PE-4 
obtained in Example 4, which had been heated at 160°, were added thereto, and the reaction was conducted at 1 60°C 
for 2 hours. 

The resulting reaction mixture is designated Polyallylamine Derivatives PA-101. Polyallylamine Derivatives PA- 
30 101 had a solids content of 40. 1% and contained the polyallylamine derivative having an amine value of 10.0 mg KOH/ 
g and an acid value of 20.3 mg KOH/g. 

Example 111 Preparation of a polyallylamine derivative(19) 

35 a mixture of 1 94.3 parts of xylene and 70 parts of a polyallylamine 1 0-% aqueous solution ("PAA-1 LV", made by 

Nitto Boseki Co., Ltd., a number average molecular weight-approximately 3,000) were charged into the same reaction 
flask as that used in Example 110 while being stirred at 1 20°C. Water was distilled off from the mixture using a separator. 
While toluene was returned to the reaction solution. After 50% of water was distilled off, 122.5 parts of Polyester PE- 

101 obtained in Example 22, which had been heated at 120°C, were added thereto, and the reaction was conducted 
40 at 120°Cfor5hours. 

The resulting reaction mixture is designated Polyallylamine Derivatives PA-102. Polyallylamine Derivatives PA- 

1 02 had a solids content of 40.2% and contained the polyallylamine derivative having an amine value of 1 0.0 mg KOH/ 
g and an acid value of 23.3 mg KOH/g. 

45 Examples 112 to 13B 

(20) to (46) Preparation of polyallylamine derivatives 

Polyallylamine derivatives were prepared in the same manner as in Example 31 according to the formulation shown 
so in Table 5 to 7. 

Use Example 101 to 151 

According to the formulation of the pigment dispersion pastes shown in Table 8 to 11 , polyallylamine derivatives 
55 PA-1 01 to 129 obtained in Example 1 10 to 1 38 were admixed with other starting materials and then the pigments were 
dispersed uniformly using a paint shaker (manufactured by REDDEVIL) to yield pigment dispersion pastes. The pigment 
dispersion pastes thus obtained were examined for the same manner of Use Example of 1 to 23 

In the Table, "PVC", "FW-200", 'YRT-795D\ "1 3910HD" and TR92" ara as same as the use example of 1 to 23. 
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Paints were prepared in the same manner according to the Emulation shown in Table 8 to 1 1 by mix.ng the start.ng 
rnate^ s uring the bote pigment dispersion paste shown in Tables 8 to 11. A dry film th,ckness o 
nm wTs ^ewr^r ^the same manner according to use example 1 to 23. The dry films were evaluated ,n the same 
ZZvaZrZ to use example 1 to 23. In the Table, "melamine res," and "leveling agent" are as same as use 
example 1 to 23. 

Comparative Use Exampl es 101 to 104 

Dispersion pastes and paints were prepared and evaluated in the same manner as in the above-mentioned Use 
Examples according to the formulation shown in Table 11 . 

Effects of the Invention 

The polyallylamine derivative (pigment dispersant) which is a pigment^Jispersible compound in the P™»^|™ en - 
tion has an excellent compatibility with a wide variety of resins and an excellent pigment diepe.sib.hty. Therefore a 
or paint a p' t,ng M and the like which are produced by us,ng the same exhibit an extent storage stab, y 
because p nlntpaLesarenotaggbmerated. p rov, d ing a cc^ted film having an excellent v,v,dness and an exceent 

smc^thneTFuX 

of plastics and improves a magnetic density in magnetic tapes. 
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Claims 

1 . A polyallylamine derivative represented by Formula (I): 



that at least one of ffs. the number of which is n, is a group represented by Formula (III). 

-NH 3 + "OCOR 2 

-NHCOR 2 

wherein R 2 denotes a residue obtained by removing a carboxyl group from a polyester having a free carboxy.ic 
acid a polyamide having a tree carboxyl. acid or a polyesteramtfe having a free carboxyl.c acd. 

2. A polyallylamine derivative accord.ng to Claim 1 wherein R 2 denotes a reside obtained by removing a carboxy! 

group from a polyester having a free carboxylic acid group. 
3 A polyallylamine derivative according to Claim 1 wherein R 2 is a residue obtained by removing a carboxyl group 

from a polyester represented by Formula (IV) and/or (V) 



1 r3— qV-H (IV) 



wherein R 3 denotes a straight or branched alkyiene group having 2 to 20 carbon atoms, and a denotes an integer 
of 2 to 100; 



HO-^C R 4 — C O R*— O^-H (V) 

wherein Ft* denotes a straight or branched alkyiene group having 2 to 20 carbon atoms, C 6 H 4 or CH=CH, RS 
TenZ a straight or branched alkyiene group having 2 to 20 carbon atoms or a ^<™«*™™£* 
[wohy^roxyl^^ 
an ether bond. 

A polyallylamine derivative according to Claim 1 or 3 wherein the ratio of W the number of which is n. represented 
by Formula (111) is 60 to 95 % based on the amino groups of the polyallylamine. 

A polyallylamine derivative obtained by reacting a po^allylamine with one or more compounds selected from free 
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carboxylic acid group(s) carrying polyesters represented by Formula (IV) or (V) as defined in claim 3and polyamides 
represented by Formuia (VI) or (VII): 



HO 



wherein R s denotes a straight or branched alkylene group having 2 to 20 carbon atoms and c denotes an integer 
of 2 to 10 




(VET) 



20 

wherein R 4 denotes a straight or branched alkylene group having 2 to 20 carbon atoms, C 6 H 4 or CH=CH, R 7 
denotes a straight or branched alkylene group having 2 to 20 carbon atoms, and d denotes an integer of 2 to 100. 

6. A polyalJylamine derivative according to Claim 5 obtained by reacting a polyallylamine with oneor more compounds 
25 selected from free carboxylic acid group(s) carrying polyesters represented by Formula (IV) or (V) and polyamides 

represented by Formula (VI) or (VII), wherein 60 to 95 % of the amino groups in the polyallylamine are bound via 
an acid amide bond to the polyester represented by Formula (IV) or (V) or the polyamide represented by Formula 
(VI) or (VII). 

30 7. A polyallylamine derivative according to any of Claims 1 to 6 wherein the polyester has a number average molecular 
weight of 500 to 20,000. 

8. A pigment dispersant comprising a polyallylamine derivative according to any of Claims 1 to 7 as an active ingre- 
dient. 

35 

9. A treated pigment obtained by treating a pigment with a pigment dispersant according to Claim 8. 

10. A pigment-containing resin composition comprising a pigment dispersant according to Claim 8, a resin and a 
pigment. 

40 

11. A paint or ink composition comprising a pigment dispersant according to Claim 8. 
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Ri represents a residue in which af ree amino group 
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